Sodium and ouabain induce proliferation of rat thymic lymphocytes via calcium- and magnesium- dependent reactions.
When the concentrations of either calcium or of magnesium in the culture medium were increased from the normal 0.6 and 1.0 mM to 1.8 and 2.5 mM respectively mitotic activity of rat thymic lymphocytes increased. Very high (10(-4)M) ouabain concentrations abolished these mitogenic actions whilst lower (10(-7) and 10(-11)M) concentrations had no effect. However in the normal medium these lower concentrations of ouabain were themselves mitogenic. The stimulatory effect of 10(-7)M ouabain was calcium-dependent and oestradiol-blockable and that of 10(-11)M magnesium-dependent and testosterone-blockable. A 10 mM increment in extracellular sodium concentration also stimulated mitosis in these cells in a calcium-dependent manner whilst a 20 mM increment required the presence of magnesium to exert its mitogenic effect. However, when similar osmotic increments were provided by potassium and lithium salts, or sucrose no mitotic stimulation was provoked. Subtle interactions between sodium and the divalent cations are clearly involved in events which lead to mitosis and the steroids oestradiol and testosterone can somehow block these effects.